Three apparently healthy beagle dogs (6-8 months old) from a commercial supplier were found to have electrocardiographic abnormalities on routine screening. At postmortem, areas of ventricular myocardial thinning and/or fine gray streaks were present in both ~enFric~e~. ~istologjc~Jl~, areas of multifocal fibrosis, degenerating myocytes, and sparse mononuclear cell infiltrates were present. Serum titers from these dogs were indicative of natural infection with parvovirus. These findings are significant in drug safety studies where underlying disease must be differentiated from compound-induced lesions.
I N T~O D U C T J O~
Parvovirus is a serious and often fatal disease in both puppies and adult dogs (1-3). It is currently an endemic problem for commerical dog breeders. Dogs purchased from these suppliers for use in drug safety studies are screened to eliminate animals with pre-existing disease. This paper describes a cardiomyopathy, probably parvovirus-related, which may be difficult to identify with standard pretest screening methods.
METHODS

Electrocardiography
Ten lead (I, 11, 111, aVR, aVL, aVF, rV2, , , V4, V,O) electr~cardiograms were taken with animals in right lateral recumbency pretest and at intervals during compound trials.
Serum samples taken from dogs were assayed for antibody titer to canine parvovirus using hemagglutination inhibition. Dogs were killed with an overdose of intravenous sodium pentobarbital and a complete postmortem examination was done. Tissues were fixed in Carson's modified Millonig's fixative. Tissue sections were prepared and stained with he-matoxyl~n-eosin (HE), periodic acid-Schiff's stain (PAS) or Masson's trichrome stain.
Clinical Presentation and Findings
One male and two female beagle dogs, 6-8 months old, were among two groups of dogs purchased from a commercial breeder. The dogs had been vaccinated against parvovirus by the supplier using either a modified live feline parvovirus vaccine or a killed feline parvovirus vaccine. Each dog had received two injections, four weeks apart, between the ages of 7 and 11 weeks. Dogs were housed in individual stainless steel cages, fed a commer-ica1 dog chow, and had free access to tap water.
All three dogs appeared normal on routine pfiysical examination, including auscultation of the heart. Two of the three dogs had abnormal pretest electrocardiographic findings. The other dog's prestudy electrocardiograms were normal, but abnormal changes were found shortly after a drug toxicity study was started.
In the affected dogs, the following electrocardiographic abnormalities were found: multifocal ventricular ectopic beats, coupled ven-CIMPRICH ET AL.
TOXICOLOGIC PATHOLOGY tricular ectopic beats, fusion beats, R/S amplitude ratios in lead rVp less than 0.5 and in leads VZ and V4 less than 0.9. Normal variants included: slurred and notched P waves in limb leads and VIO and low R wave amplitudes (less than 0.6 mV) in one or more precordial leads (i.e., rV2, VP, or V4). -Serum was available from two of the three dogs and both had titers of 1:1280 to canine parvovirus. Vaccination titers reported by the supplier were in the range of 1:32 to 1:256; therefore, the titers in these dogs indicate natural exposure to the virus.
PATHOLOGY
Grossly, fine gray streaks, most prominent toward the apices, were present on both ventricular epicardial surfaces of the heart (Fig.  1 ). The left ventricle was more involved than the right. On section in one animal there were focal areas (less than 1 cm in diameter) of decreased ventricular thickness. Histologically, ventricular myocardial fibrosis was the predominant finding. The fibrosis varied from foci of wel1,organized mature connective tissue (Fig. 2) to foci of degenerating myocytes surrounded by fine networks of fibrous tissue and sparse infiltrates of large and small lym- phocytes and plasma cells (Fig. 3) . Foci of mixed mononuclear cells, sometimes associated with small blood vessels, were sparsely scattered throughout the ventricular myocardium (Fig. 4) . The atria were not remarkable.
DISCUSSION
Although parvovirus infections have been described in the literature, the sequelae of acute infections has recently been described (2, 4) . We suggest that the dogs presented here survived the acute myocardial form of the disease described in puppies (3) and progressed to chronic cardiomyopathy. This hypothesis is supported by parvovirus titers indicative of previous disease. However, weido not believe that infection with parvovirus necessarily implies chronic myocardial disease. Since canine parvovirus is presumably endemic in most commercial breeding operations, there is a risk that apparently healthy dogs with subclinical myocardial disease may be used in drug safety studies. Routine pretest electrocardiograms may not identify these dogs because electrocardiography does not consistently detect myocardial damage. Intermittent arrhythmias may not appear during routine recordings. Also, contiguous normally conducting cells may achieve normal activation and repolarization throughout the myocardium and obscure conduction defects. Abnormal electrocardiograms and histologic lesions of the type reported could complicate the evaluation of compound-induced changes in experimental dogs.
